the cerebellar white matter, and often parts of the brain-stem, while the degeneration products, as in Schilder's disease, are neutral fat and cholesterol esters. This group has been given a variety of names: 'neutral fat leucodystrophy' (Poser and van Bogaert, 1956 ), 'simple degenerative diffuse sclerosis' (Hallervorden, 1957) , and 'sudanophil-orthochromatic leucoencephalopathy' (Einarson and Str6mgren, 1961) . We prefer the simple name 'sudanophil leucodystrophy' because there are other sudanophil substances present in addition to neutral fat. This generic term also includes in its scope the heterogeneous collection of cases at present classed as Pelizaeus-Merzbacher disease.
There is often a genetic background to these sudanophil leucodystrophies which is foreign to the Schilder type, but in sporadic cases it may sometimes be difficult to distinguish the two conditions by purely neuropathological criteria (Einarson and Stromgren, 1961) . At the present time few cases of sudanophil leucodystrophy have been chemically analysed but there is some evidence pointing to differences between this group and cases of Schilder's disease. We NECROPSY FINDINGS The body was that of a thin but not wasted boy, apparently about 18 months of age. The head was small and somewhat elongated. The ears appeared extraordinarily large. The mouth contained natural teeth and the palate was high and arched. There was generalized pallor of the skin, the fingers of both hands were extremely long and tapering, and there was considerable oedema of the backs of the hands. Both feet were somewhat elongated and showed non-pitting oedema. The testes were not found in the scrotum. The heart (27 g.) and blood vessels were normal. The lungs showed diffuse bronchopneumonia. The spleen (17 g.), bone marrow, and lymph nodes were normal in appearance. The liver (535 g.) was considerably enlarged and showed a uniform pale yellow colour with a fine, light brown reticulation. The intestinal tract, kidneys, ureters, bladder, suprarenals, and thyroid were normal. The skeletal muscles appeared normal when allowance was made for the fact that this patient had been all his life in bed.
The cranial sutures were all united and the dura mater was firmly adherent to the vault of the skull. There was no evidence of infection in the middle ears. The roof of the orbits bulged upwards into the cranial cavity but the bone was not thickened. There was a considerable excess of cerebrospinal fluid over the surface of the brain.
BACTERIOLOGY No virus was detected in the lung tissue. Specimens from the heart and lungs gave a mixed growth of staphylococci, pneumococci, and haemophilus. 363 HISTOLOGY There was a diffuse bronchopneumonia. The majority of alveoli contained vacuolated cells containing sudanophil lipid which was not doubly refractile and did not reduce osmic acid. The spleen was congested. No abnormal phagocytes or lipid were seen. The liver showed gross fatty change. The majority of cells, with the exception of a few around the portal areas, showed the cytoplasm to be occupied by a single, large, clear vacuole. There was some polymorphonuclear infiltration of the portal areas. The pancreas was normal. The muscle cells of the heart muscle appeared normal. There was perhaps slight thickening of the endocardium. The kidneys were normal except for foamy degeneration of the cells of the proximal convoluted tubules. by Kultschitsky-Pal's method. The anterior part of the corpus callosum contained some well-stained but beaded fibres. Gros-Bielschowsky preparations showed that axis cylinders were well preserved in all these areas, though some fibres showed beading (Fig. 4) . The Holzer stain revealed a slight diffuse fibrous gliosis which became denser beneath the calcarine cortex in the demyelinated occipital lobe. Closely packed microglial phagocytes filled with scarlet staining and doubly refractile lipids were uniformly dispersed throughout the whole white matter and showed little tendency to aggregate around blood vessels (Fig. 5) . There was no metachromatic or P.A.S.-positive material in the tissues.
In the basal ganglia (Fig. 3) Similar appearances were presented by the cortical projection systems in the crura, pons, and pyramids (Fig. 6) , though in the cerebral peduncles an outer rim of well-myelinated fibres was present. Myelin sheaths were absent or scanty in the substantia nigra, the reticular formation of the medulla, and the hila of the inferior olives (Fig. 7) . These areas contained few or no fat granule cells. Feeble staining rather than frank demyelination was a feature of the transverse fibres of the pons. The mesial fillet contained abundant fat granule cells only at pontine level. In the medulla the pyramids were of neonatal size and the inferior olives normally convoluted.
In all areas of severe or partial demyelination the axis cylinders were well preserved. Fibrous gliosis was generally inconspicuous in the pes pontis, the mesial fillet at pontine level, and in the hila of the olives.
The cerebellar white matter in the vermis and lateral lobes was shrunken and showed an incomplete loss of myelin sheaths (Fig. 8) affecting nerve cells in any part of the brain except in the cerebellum where the granular layer was degenerated selectively. The greatest loss of granules was in the posterior part of the lateral lobes and vermis, but elsewhere this layer showed a diffuse reduction in cell density. The Purkinje cells, the basket and tangential fibres, and the dentate nuclei were intact (Fig. 9) . The atrophied areas showed fibrillary gliosis of the gyral cores and proliferation of the Bergmann fibrils. The leptomeninges, choroid plexus, and intracerebral vessels appeared normal. CHEMISTRY The results of the analysis of the cerebral grey and white matter are given in the Table. The methods used are those cited in a previous paper (Norman, Oppenheimer, and Tingey, 1961 Kramer (1956) in which death had occurred at the age of 1 year. The myelination of the cerebral and cerebellar white matter was poor but considerably better than in the present case. Droplets of fat were present in the microglial cells and free in the tissues both in the white matter and in the cerebral cortex. In a personal communication Kramer says that the condition did not suggest a leucodystrophy, and it seems likely that anoxia during the terminal illness may have been responsible for the changes.
It is generally held that an important pathogenetic factor responsible for this disorder of development is a retardation in the migration of the neuroblasts from the ependymal matrix to the periphery of the hemisphere. Since the chances of two rare conditions occurring together in the same brain are very small, it may be suggested that both the malformative and degenerative processes are the expressions of a genetic influence manifesting itself at different stages of cerebral development. A similar hypothesis has been advanced to explain the occurrence of widespread neuronal degeneration in certain brains with cerebellar hypoplasia (Norman and Urich, 1958; Norman, 1961) .
While it is not known whether the other sib in this family is suffering from a demyelinating condition, the extraordinarily close physical resemblance between the brother and sister leaves little doubt that the same type of cerebral malformation is common to both.
The diffuse distribution of the fat granule cells throughout much of the demyelinated or poorly myelinated regions in this brain suggests that the degeneration was of recent origin. On the other hand, there were areas of severe demyelination without fatty products, as in the inferior olives. The intensification of the gliosis in the latter situation may indicate that the lesions were older and had reached their final stage, though it is possible that an element of arrested myelination may have been present. As in other leucodystrophies and lipidoses of early life there are probably faults of anabolism as well as the more overt signs cf myelin catabolism (Poser, 1961) .
The selective degeneration of the granular layer of the cerebellum found in this brain has been reported in metachromatic leucodystrophy (Peiffer, 1959; Norman, Urich, and Tingey, 1960) and is a well known feature of the Batten type of amaurotic family idiocy.
The results of the chemical analysis of the white matter are also consistent with the findings in other leucodystrophies. The lipid hexosamine, and particularly its neuraminic acid component, were raised above normal levels for this age group. According to Edgar (1957 Edgar ( , 1961b Tingey, 1961) . In two other forms of sudanophil leucodystrophy which were reported in the same paper, sulphur was present in normal amount despite the severe demyelination. The abnormally high figure for cholesterol ester is not surprising in view of the large amount of doubly refractile lipid in the tissues.
Finally, the presence of foam cells in the alveoli of the lungs requires some comment. The histological appearances suggest that this is a lipoid pneumonia and the failure to reduce osmium tetroxide suggests the presence of a saturated fatty acid. It is doubtful, however, whether osmium tetroxide reduction is of much value in determining the nature of fats (Pearse, 1960) . We have been able to exclude liquid paraffin and cod liver oil so that some food material seems the likely source. Nevertheless the fact that the child suffered from a sudanophil leucodystrophy naturally raises the question of whether the lung lesions were in some way related. In a true lipidosis, such as Niemann-Pick's disease or the visceral form of Tay-Sachs disease, histiocytes are present both in the lung alveoli and in the parenchyma (Norman, Urich, Tingey, and Goodbody, 1959) . We therefore do not think that the alveolar foam cells in the present case can be plausibly related to the cerebral condition, but certainly the lungs of further cases should be carefully examined in an attempt to settle the point.
SUMMARY
The brain of a paraplegic, microcephalic idiot, aged 2 years 4 months at death, showed pachygyria and diffuse demyelination of the centrum ovale, cerebellar white matter, and parts of the brain-stem. The degenerated areas were crowded with microglial phagocytes containing sudanophil and doubly refractile lipids. Axis cylinders were well preserved. Nerve cells were unaffected except in the cerebellar cortex where there was a selective degeneration of the granular layer. This demyelinating condition has been classed as a sudanophil leucodystrophy. 
